Imaging of human tumor xenografts with an indium-111-labeled anti-epidermal growth factor receptor monoclonal antibody.
The mouse monoclonal antibody (mAb) 225 IgG1 against the epidermal growth factor (EGF) receptor has been investigated for its capacity to localize in human tumor xenografts. The EGF receptor is the product of the c-erb-B proto-oncogene (also known as EGFR). Elevated expression of EGF receptors has been demonstrated in many human tumors and tumor cell lines. We studied A431 human vulvar squamous cell carcinoma cells, with 2 X 10(6) receptors per cell; MDA-MB-468 (MDA 468) human breast adenocarcinoma cells, with 3 X 10(5) receptors per cell; and MCF-7 human breast adenocarcinoma cells, with 5 X 10(3) receptors per cell. The 111In-labeled pentetic acid (DTPA), derivative of mAb 225 (111In-DTPA-225) was injected intraperitoneally into nude mice bearing subcutaneous tumor xenografts. We measured uptake by quantifying radioactivity in tumor and normal tissues and by obtaining gamma camera images. Uptake in A431 xenografts was 28% +/- 2.4% of the injected dose per gram of tumor on day 3 and 12.4% +/- 3.0% on day 7. Distribution ratios comparing uptake in the tumor with that in normal tissues were consistently greater than 4. In contrast, there was far less uptake of the control mAb KS1/4S-1 labeled with 111In. This conjugate, 111In-DTPA-KS1/4S-1, has an IgG1 isotype but does not bind to human or murine cells. Imaging of the tumor with mAb 225 was excellent, especially on days 3-7. MDA 468 xenografts exhibited reduced localization of mAb 225 in the tumor. For MCF-7 xenografts, the tumor uptake of mAb 225 after 7 days was only 0.70% +/- 0.10% of the injected dose per gram of tumor, which was comparable to the uptake of the KS1/4S-1 control mAb. The ratio of the concentration of radioactivity in the tumor to that in normal tissue (distribution ratio) showed poor selectivity of uptake, and imaging was not obtained. These observations suggest that labeled mAb can target the product of a proto-oncogene, the EGF receptor, when it is expressed at high levels in human tumor xenografts.